Caffeine- and ryanodine-sensitive Ca2+ stores of canine cerebrum and cerebellum neurons.
[3H]ryanodine binding to and Ca2+ release from microsomal fractions derived from canine cerebrum (CBR) and cerebellum (CBL) were investigated. High-affinity ryanodine binding sites were detected in both cerebrum and cerebellum microsomes [CBR: maximal binding capacity (Bmax) = 446 fmol/mg protein, dissociation constant (Kd) = 9 nM, Hill coefficient (n) = 0.95; CBL: Bmax = 650, Kd = 12, n = 1.8]. Ryanodine binding in both fractions was increased by millimolar concentrations of ATP [or its nonhydrolyzable analogue beta, gamma-methyleneadenosine 5'-triphosphate (AMP-PCP)] and micromolar concentrations of Ca2+ but was decreased by micromolar concentrations of ruthenium red, similar to that found in sarcoplasmic reticulum (SR) of striated muscle. The addition of caffeine or the sudden elevation of extravesicular Ca2+ induced a rapid La(3+)-sensitive Ca2+ release from both CBR and CBL microsomal fractions with rate constants of approximately 100 s-1, as determined by stopped-flow photometry of the Ca2+ indicator arsenazo III. The release of Ca2+ was activated by either millimolar ATP or AMP-PCP, blocked by micromolar concentrations of La3+, and significantly inhibited by 50 microM ryanodine. Mg2+ and ruthenium red in millimolar and micromolar concentrations, respectively, caused only a slight inhibition of Ca2+ release. These results indicate that rapid Ca2+ release occurs from caffeine-, Ca2+- and ryanodine-sensitive Ca2+ stores in both CBR and CBL microsomal fractions.